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Objectives: To analyse the diverse mutual influences of sleep duration and sleep deprivation
upon the sleep stealers and adolescent risk behaviours.

Teresa Paiva,1,2 Tânia Gaspar,2,3 Margarida
Gaspar de Matos2,4

Methods: The survey is a component of the Health Behaviour in School-Aged Children
study, on 3476 students attending the 8th grade and the 10th grade; the mean age was
14.9years. The questionnaire evaluated socio-demographics, sleep, sleep deprivation, sleep
stealers and risk behaviours. Pearson correlations and chi-square tests were used to evaluate
the behavioural differences between sleep deprived and non-sleep deprived students.
Results: Sleep deprivation was present in 18.9% of the adolescents. Several behaviours had
higher prevalence in sleep deprived adolescents, namely: excessive use of mobile phone, of
computer use during week days and of internet facilities; substance use (tobacco, alcohol
and drugs); violence (namely fights and carrying weapons to school); sexual relations and
sedentary behaviour. No differences were found for TV viewing.
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Conclusion: Sleep stealers use and risk behaviors are increased by sleep deprivation; their
correlations are complex in spite of similar association patterns. The prevalence of both
sleep stealers and risk behaviours varies markedly across countries and therefore cultural
differences, comparing youngsters of several continents and countries, are discussed.
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circadian misalignment in adolescents, simulating a chronic jetlag
condition has been recently considered a problematic public health
issue.7 Furthermore, the importance of circadian misalignment in
changing reward mechanisms has been considered as a potential
explanation for the transition from alcohol abuse to alcoholic use
disorder.8

Introduction

Currently, among adolescent´s behaviors, two types have major
impact upon sleep: those that reduce sleep duration (the Sleep stealers,
mostly high tech media and gadgets) and those associated with health
risks (the Health risk behaviors).9 Nowadays the Sleep stealers are
multiple and used simultaneously with multi screen viewing being a
current practice as demonstrated in UK adolescents.10 In the Health
Behaviour in School-aged Children (HBSC) study on 15years old EU
adolescent 62% of the girls and 64% of the boys watch television
two or morehours on week days.11 TV viewing is an overweight
risk factor due to its association with reduced physical activity and
increased caloric intake.12–15 In effect TV viewing time and TV in the
bedroom are associated with increased obesity and cardio-metabolic
risk;16–18 using regression analysis in a set of 962 pre-adolescent Dutch
children, TV viewing was correlated with snaking in children with
high levels of emotional eating19 and with unhealthy food preferences
in Danish,20 Australian,21 Portuguese,22 Iranian23 and European
adolescents.24 TV viewing is also an independent diabetes risk in obese
and overweight adolescents25 and in adolescence it seems to mediate
adult TV viewing and adult obesity.26 In an experimental study trying
to identify the biomarkers of cardio-vascular risk, namely C-reactive

Adolescents sleep shows marked variation in duration and
variability;1–3 this is caused by the specific maturation period of
adolescence and by external factors, among which the increasing
school demands, high tech gadgets, the need of social interactions
and health related factors must be accounted for. Adolescents and
young adults present important body and brain maturations, both
leading to possible risk behaviours, often with dramatic individual
and societal consequences. Due to specific maturation characteristics
the adolescent brain remains more vulnerable to impulsive behaviours
in sex, food and sleep habits. The predominance of glutamatergic
neurotransmission over the inhibitory GABA neurotransmission
is a possible explanation to impulsive behaviour and increases
excitement;4 furthermore they are more sensitive to reward then
to punishment and they are likely to be influenced by immediate
consequences neglecting long term disadvantages.5,6 These features
are certainly related to sleep behaviour patterns, whose disruption
usually induces visible and manifest long term consequences, with
subtle and less perceived short term effects. Finally, the persistent
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protein, complement factors C3 and C4, interleukin 6, adiponectin,
leptin, E-selectin, L-selectin, plasminogen activator inhibitor 1 and
intercellular adhesion molecule 1 in sedentary adolescents, only the
last one, L-selectin and E-selectin were significantly correlated with
TV viewing time.27
The recreational computer use is also associated with unhealthy
food behaviors.28 In a recent meta-analysis it was shown that
sedentary behavior is associated with unhealthy dietary behaviors
and with screen time and TV viewing.29 Furthermore physiologic
measures of isometric trunk muscle strength corroborate the negative
association between screen time and physical capability.30 The
widely disseminated hypothesis that screen time is associated with
increased Body Mass Index (BMI) has been recently questioned in
Dutch adolescents,31 since the increased energy intake associated with
TV viewing could only be demonstrated in girls from 12-18years of
age in the National Health and Nutrition Examination Survey from
2003-2006.32 Low socio-economic status is associated with higher
TV viewing.33,34 Among Spanish school children (secondary level;
n=256), socio-demographic and home environment had important
influences in both TV viewing and screen time; boys had longer
screen times than girls and for both, greater access to media in the
room and longer parental TV viewing predicted children behavior.35
A Norwegian study, in adolescents between 11 and 13years, was in
line with these data founding as predictors of TV/screen time, more
TV time spent by parents and less parental regulation.36 An important
issue is the demonstration that, in adolescents, the decrease in TV
viewing predicts lower BMI at one year follow up;37 such reduction is
however not achieved by increased physical activity.38
According to the Youth Risk Behavior Surveillance System
(YRBSS) the health risk behaviors among youths are: 1) behaviors
that contribute to unintentional injuries and violence; 2) sexual
behaviors contributing to sexually transmitted diseases and
unintended pregnancy; 3) tobacco use; 4) alcohol and other drug use;
5) unhealthy dietary behaviors and 6) physical inactivity.39 The youth
risk behaviors have a high prevalence in the USA.40 Risk behavior
prevalence among adolescents varies across the world as shown
in some of the following examples. In the EU and USA smoking
prevalence is decreasing.11,41 In Europe, data from the HBSC surveys
undertaken between 2009-10, showed that 18% of the fifteen year old
girls and 19% of the boys smoke at least once per week.11 Once more,
the influence of the media exposure as a modulator, especially for
those at risk, was statistically significant.42 In China, smoking was
evaluated among 12708 adolescents of 21 schools in the region of
Shanghai; the percentage of use was significantly reduced whenever
pocket money was also reduced.43
In the HBSC study the data concerning alcohol consumption
among the EU youngster are quite impressive, since 31% of the girls
and 36% of the boys have been drunk at least twice in their lives.11
The prevalence of alcohol consumption among Thai adolescents
was 14.8% (21.2% males and 9.3% females); for boys the associated
factors were being older, other substance use, sex, fights and injuries,
while for girls´ poverty, smoking, physical fighting and lack of familiar
integration were more relevant.44 In the HBSC study 15% of the girls
and 20% of the boys have ever used cannabis.11 The data concerning
adolescent sexual experiences in the USA show that 47.4% of the
teens had already sexual intercourse and a reasonable percentage with
violence (9.4%) or even forced sexual intercourse (8%).45 A Dutch
study demonstrated the relation with personality characteristics, at
least in early sexual experiences: under controlling adolescents are
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early sexual developers who engage in more advanced, casual and
risky sexual behavior than other adolescents; since these personality
differences tended to disappear with advancing age46 some authors
postulate a neurobehavioral disinhibition as a substrate for sexual and
other risk behaviors.47 In African-Americans boys the exposure to
traumatic life events was a risk factor for risky sexual behaviors.48 In
Brazil, data from 60,973adolescent participants in the National Survey
of School Health, showed that about one quarter of the adolescents had
had sexual intercourse, most of them before the age of 13; both school
and family contexts were modulators of teens sexual behavior, with
those less protected having the least protected behaviors;49 the family
protection has been also shown in USA studies.50,51 Another Brazilian
study in College students of 18years or older showed a high frequency
of exposure to violence, as well as a high rate of Post -Traumatic
Stress Disorder, suicide attempts and high-risk sexual behavior.52 A
UK study showed the impact of sexual TV media exposure and lack
of parental restriction upon early sexual intercourse,53 while other
studies demonstrate the association of sexual risk behaviors with
alcohol54 and drug consumption.55
The impact of violence upon sleep duration was evaluated
among African American adolescents; the prior existence of a sleep
disturbance was associated with carrying or using a knife/gun, warmth
toward the mother, worry and belief in the neighborhood street code;
the observation of violent actions, using alcohol or having internalized
anger were associated with latter occurrence of sleep disturbance.56
Violent TV contents are likely to be associated with physical
aggression behaviors.57 Sedentary behaviors vary across countries. In
Brazil where they are extremely prevalent (79.7% of the adolescents),
significant positive associations were found with socioeconomic status,
extensive TV viewing and negative associations with wellbeing.58
Several studies point out the relations of sleep duration with screen
time or TV viewing33,59,60 and risk taking behaviors.9,61,62 Violence
exposure during playing games had significant impact upon sleep,
both in heart rate variability and in reduced sleep quality.63 The impact
of prolonged violent video gaming upon sleep was also assessed by
polysomnography: it significantly reduced sleep efficiency and total
sleep time, while increasing subjective sleep latency.64
Furthermore sleep characteristics can influence behavior.
Insomnia significantly predicted smoking, delinquency, drinking and
risky driving,65 while data from the YRSBSS from 2009, showed that
students with insufficient sleep had higher odds for school violent
behaviors and males were at increased risk of carrying a weapon to
school.66 In a Japanese study of 19,436 adolescents, bullying was
significantly associated with irregular sleep-wake schedules and
nocturnal cellular use phone.67
The association between eveningness and aggression or antisocial
behavior was found, with E-types having more pronounced behavior
disturbances and daytime impairments than morning types.68
Therefore the aim of this study is to provide an in-depth analysis of
the diverse influences of sleep duration and sleep deprivation upon
other adolescents’ features, namely those related to the sleep stealers
and adolescent risk behaviours.

Materials and methods
The Portuguese survey reported in this study is a component of
the Health Behaviour in School-Aged Children (HBSC) study.11,57,69–71
This survey is based on a self-completed questionnaire to be
administered in schools by teachers. The Portuguese HBSC survey
included pupils in the 8th and 10th grades (high school); the mean age
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was 14.91years (SD=1.255, min 12.5, max 19.0). The National sample
consisted of 3476 students from 139 randomly chosen Portuguese
schools, representing those school grades in the entire country, as
geographically stratified by Education Regional Divisions. The school
response rate was 89.9%. The gender and grade distribution were as
follows: 53.8% (n=1869) were girls; in terms of school grade they
were distributed as follows: 45.9% (n=1594) attending the 8th grade,
54.1% (n=1882) the 10th grade.

Procedure
The sample unit used in this survey was the class. In each school,
classes were randomly selected in order to meet the required number
of students for each grade, which was proportional to the number of
students of the same grade for each specific region according to the
numbers provided by the Portuguese Ministry of Education. Teachers
administered the questionnaires in the classroom. Adolescents’
participation in the survey was voluntary. Adolescents who were
absent from school on the day of the survey were not included. The
students’ completion of the questionnaires was voluntary; anonymity
was assured and the students completed it on their own. Teachers were
only allowed to help with administrative procedures.
This study has the approval of a scientific committee, an ethical
national committee and the national commission for data protection
and followed strictly all the guidelines for protection of human rights.
This study used a Health Behaviour in School-Aged Children (HBSC
2010) questionnaire and inquired about: 1) gender and age; 2) socio
demographics and self-reported BMI; 3) Sleep duration during the
week and weekends, sleep deprivation (SD) (defined as a difference
in sleep duration equal/higher than 3hours between weekdays and
weekends); 4) screen time (computer use: standard; games, internet;
social networks, emails, e-media), 5) TV viewing and mobile phone
use; 6) Sexual behaviour and overnight dating in friends; 7) Violent
behaviours: fights; use of weapons; 8) Use of tobacco, alcohol and
drugs; 9) Sedentary behaviour. The criteria used to evaluate high
frequency of screen time were according to published data:17,28 3hours
or more during the week and weekends.

Data analysis
Statistical analysis included descriptive analysis, analysis of
variance and correlation/contingency analysis: Pearson correlation
coefficients were used for continuous variables and Pearson chisquare for evaluation of frequency distributions. The comparison
groups were SD (Sleep deprived adolescents) and NoSD (Adolescents
without sleep deprivation). SPSS version 20 was used.

Results/Outcomes/Tangibles
The mean sleep duration is 7.52h, (min=5; max=10h) during
the week and it is on average 1hour longer in the weekends (mean
8.78h); the mean difference between week and weekends is 1.25h+1.59 (min=5, max=5h). Sleep duration in week days is curtailed in
38.5% and increased in 5.8% of the students, taking the normative
values for age as reference;72 sleep deprivation is further suspected
by the substantial increase of those sleeping more than 10hours
during weekends (42.6%), together with a significant persistence
of those sleeping less than 7hours (21.1%). SD occurred in 18.9%
of the students; in what concerns gender there were no significant
differences between boys and girls (χ2=.558; NS); it was however
significantly more prevalent in the 10th grade (24.1%, while only
12.7% in the 8th grade; χ2=67.323; p<.001); the same happened when
age was compared: the average was 15.28years for SD and 14.82years
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for NoSD (F=67.154, p<.001). Furthermore a significant percentage
of the adolescents has frequent difficulties in sleep initiation (25.5%)
and clear sleep problems (37.2%). Adolescents with sleep deprivation
have significantly more problems with sleep initiation (χ2=50.463;
p<.001).The students had a mean BMI of 20.93kg/m2 (min=11.9;
max=47.56). BMI is significantly negatively correlated with sleep
duration during the week (r=-.092; p<.001) and during the weekend
(r=-.063; p<.001) and positively correlated with SD (r=.050; p<.01);
it was significantly higher in the SD group (21.24 versus 20.70 in the
NoSD group; F=8.181; p<.01).
The so called sleep stealers among adolescents include: TV,
computer, mobile phones, games and internet use. All of them are
common among Portuguese school adolescents. Very few do not use
them and many use them regularly (Table 1). TV viewing during the
week and the weekends was a frequent habit (65.6% viewed TV 3h
or more during week days; the percentage increased to 75.6% during
weekends). The use frequency had no correlations with SD (χ2=1.235;
p=.539 and χ2=.517; p=.770, respectively).
Using computer for 3 h or more per day was practised by 31.2% of
the students during the week and increased to 53.6% during weekends.
Computer usage during the weekends was also not associated with
sleep deprivation (χ2=3.581; p=.167), but the same was not true for
use during weekdays significantly associated with SD (χ2=8.568;
p<.05). Some internet facilities were less used, namely blogs,
online forums and online games and their use was not significantly
influenced by SD; but email, search engines and social networks were
used quite often (24.0; 52.7; 52.4 and 42.3%, respectively). Internet
utilisation was however in several aspects significantly associated
with SD, namely: email consultation (χ2=19.202; p<.001); use of
search engines (χ2=17.694; p<.01); participation in social networks
(χ2=24.899; p<.001) and use of multimedia (χ2=16.392; p<.01).
However the participation in online games showed no association
with SD (χ2=3.536; p=.618). The students feelings and subjective
consequences concerning internet use were impressively high: about
a quarter of the students would feel depressed without internet, would
prefer internet to friends, would have complaints concerning internet
use, the sleep reduced and lower academic achievements and 52.8%
would feel their life empty without internet. The impact of internet
use upon students marks was also significantly correlated with SD
(χ2=11.591; p<.05); however, according to the students opinions,
it did not influence sleep reduction (χ2=4.625; p=.328) and did not
influence other people complaints (χ2=3.903; p=.419).
The use of mobile phones and e-media communications were
also frequent (61.0 and 73.9%, respectively). Both were significantly
higher in SD adolescents, with high significant levels (χ2=26.609;
p<.001; χ2=19.202; p<.001, respectively). The prevalence of risk
behaviours (Table 2) is relatively high in what concerns chronic use
of alcoholic beverages (13.6%) and getting drunk (8.0%), use of soft
drugs (11.4%) and hard drugs (7.3%). All these behaviours are more
prevalent in the sleep deprived adolescents with high significance
levels (χ2=54.566; p<.001; χ2=62.116; p<.001; χ2=42.053; p<.001;
χ2=25.878; p<.001, respectively). The same occurred for smoking
with a higher prevalence in the SD group (χ2=29.936, p<.001). Sexual
relations occurred in 21.3% of the students, with a significantly higher
prevalence in SD. Aggressive behaviours such as carrying weapons
to school (6.7%) or being involved in fights (19.6) are also relatively
frequent and the prevalence increases in SD adolescents (χ2=14.484;
p<.01 and χ2=14.331; p<.01, respectively). Sedentarism prevalence
was 11.9% but had a significant relation with SD (χ2=12.002, p<.05)
(Table 2).
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Table 1 The Sleep Stealers: The chi squares values, degrees of freedom and significance levels resulting from the Pearson chi square applied to compare the
frequency distribution of each behavior or perception in sleep deprived and no sleep deprived adolescents
TV and high tech

Chi2

Degrees of freedom

Significance level

TV viewing weekdays

1.235

2

p= .539

TV viewing weekends

0.517

2

p= .772

Computer use weekdays

8.568

2

p< .05

Computer use weekends

3.581

2

p= .167

Computer games weekdays

1.299

2

p= .522

Computer games weekends

4,79

2

p= .098

EMedia communications with friends

19,202

4

p< .001

How often you communicate with friends via the mobile

26.609

5

p< .001

Using search engines

17,694

5

p< .01

Social networks

24.899

5

p< .001

Multimedia contents

16.392

5

p< .01

Online forums

4.418

5

p =.491

Online games

3.536

5

p =.618

Others complain about your time in the net

3.903

4

p =.419

Your marks suffered from it

11.951

4

p< .05

Without it life would be … and empty

2.185

4

p =.702

Your sleep is reduced due to late on line hours

4.625

4

p =.328

Your prefer the net rather than being with your friends

3.187

4

p =.527

Are you depressed when “not in the net”

1.203

4

p =.878

Mobile Phones

Internet Use

Internet Use Consequences
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Table 2 Risk behaviors-The chi squares values, degrees of freedom and significance levels resulting from the Pearson chi square applied to compare the
frequency distribution of each behavior in sleep deprived and no sleep deprived adolescents
Alcohol

Chi2

Degrees of Freedom

Significance Level

Alcoholic beverages in the last 30 days

54.566

6

p<.001

Getting drunk

62,116

4

p<.001

29,936

1

p<.001

25.877

3

p<.001

24.582

1

p<.000

How often in the last month did you carry a weapon to
school

14.484

4

p<.01

How often in the last 12months were you involved in a fight

14

4

p<.01

12.002

4

p<.05

Smoke
Ever Smoke
Drugs
Drugs consumption in the last month
Sex
Sexual relations
Violence

Sedentary Behaviour
Physical activity in the last 7days

Conclusion
Our study obtained a detailed description of adolescents´ high tech
use and risk behaviors during the 8th and 10th grades and correlated
them with sleep deprivation. The main conclusions can be summarized
as follows: 1) The average sleep duration is not low both during week
and weekends, but there is marked variability and sleep curtailment
was observed in 38.5% of the adolescents; 2) SD, defined as a
difference equal/higher than 3hours between weekends and weekdays
was present in 18.9% of the students. SD was negatively correlated
with sleep duration in weekdays; 3) there were no gender differences
but SD increased with age; 4) A considerable number of adolescents
had sleep problems (37.2%) and 25.5% of them had difficulties in
sleep initiation; this difficulty was significantly more prevalent
in sleep deprived adolescents; 5) The average BMI was within the
normal range, but 14.2% were overweight and 2.7% were obese; the
BMI was negatively correlated with sleep duration during week days
and weekends and positively correlated with SD; 6) In what concerns
the sleep stealers we found no significant impact of TV viewing, while
there were significant impacts of SD from computer and internet use,
especially in what concerns email, search engines, social networks
and multimedia usage, but no impact of on-line gambling; 7) Risk
behaviours were relatively common, mostly in what concerned
alcohol and drug consumption, hetero-aggressive behaviours, sexual
behaviours and sedentarism. 8) All these behaviours were significantly
more prevalent in sleep deprived adolescents.
The discussion of the results must however be started by
methodological issues, implying both strengths and weaknesses. The
strong points relate to the fact it was a national study, integrated in
a multinational WHO research project. Data were well stratified,
randomized and representative and the school response rate was

very high. Due to the large number of addressed questions, those
related to sleep were relatively simple: they implied the self-reported
sleep duration during week and weekends and the difficulties in
sleep initiation. In spite of that they allowed the evaluation of sleep
deprivation, which was used as a dependent variable in Pearson
correlations. Discussion of the obtained results is done in two steps:
first the prevalence of the studied behaviours are compared with
other studies, taking into account that methodological differences
among studies do exist and second a comparison with the few studies
evaluating these behaviours and sleep deprivation is presented.
The first and more natural comparison is with the HBSC study,
since our data are integrated in it and have the same methodology,11
except for what concerns sleep duration and sleep initiation problems;
besides the HBSC study includes most European countries and also
the USA and Canada. In the subsequent data we only refer to 15 year
old adolescents since the average age of our study was 14.9years. In
order to provide a cross cultural comparison countries were ranked;
Table 3 summarizes a ranking of country´s prevalence for the basic
sleep stealers and risk behaviours by selection of those in which
prevalence was highest, namely the 7 worst cases and those for which
the prevalence was lowest, the best 7 cases. At first sight it is clear
that many countries are ranked at both extremes, having some bad and
good scores. Only a few of them have exclusively good rankings (low
prevalence) as it is the case for Iceland, FYROM, Germany, Finland,
Russian Federation, Slovenia, Norway; some have predominantly high
prevalence as is the case for Latvia, Lithuania, Greenland, Greece,
Czech Republic. Most countries vary in both extremes, for instances,
USA, Netherlands and Portugal have one high prevalence and three
low prevalence values, among the 7 best scores; many countries have
average values and do not score in both extremes.
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In the HBSC study the average percentage of adolescent using
Electronic Media Communications (EMC) everyday was 57% (65%
for girls and 50% for boys) (Table 3). Canada and the USA had an
average prevalence (67% for girls and 49% for boys in both countries).
Portugal is among the great users with 77% of the girls and 62%
of the boys. It must be recognised that even the low user countries
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have prevalence approaching the 50%11 (Table 3). The use of EMC
increases with age, is more frequent in girls, is usually associated with
low activity levels and facilitates the danger of cyberbullying.11 The
frequent use of mobile phones is associated with poor sleep habits73
and facilitates risk behaviours.67,74,75

Table 3 Country prevalence comparisons - HBSC study. The table shows the rankings of the prevalence comparisons of adolescent behaviors, selecting, for
each behavior, the countries with the 7 higher (worse) and the 7 lowest (best) prevalence; it also shows the global average and gender proportion from the
HBSC study

Countries with the
highest prevalence

Countries with
lowest prevalence

HBSC Average

EMC
Everyday

TV >2h

Smoking
(>1x per
week)

Alcohol
(>2 times
drunk)

Cannabis
use (ever
used)

Sexual
(intercourse at/
before 15 years)

Fights (>3x
in the last 12
months)

Lithuania

Armenia

Greenland

Denmark

Canada

Greenland

Armenia

Sweden

Slovakia

Lithuania

Lithuania

Czech R

Denmark

Greece

Belgium

Lithuania

Austria

Wales

Switzerland

Wales

Ukraine

Portugal

Greece

Latvia

Greenland

USA

Romania

Belgium

England

Netherlands

Croatia

Latvia

Spain

Austria

Austria

Scotland

Wales

Hungary

Estonia

France

Sweden

Hungary

Italy

Ukraine

Czech R

Scotland/
Czech R

Latvia

Luxembourg

Slovakia

Spain

Switzerland

Armenia

FYROM

FYROM

Slovakia

Germany

Turkey

Iceland

Iceland

USA

Armenia

Poland

Greenland

Slovakia

Slovenia

Canada

Italy

Norway

FYROM

Portugal

Germany

France

USA

Iceland

Greece

Lithuania

Denmark

Hungary

Finland

Norway

Netherlands

Romania

Croatia

Estonia

Netherlands

USA

Portugal

Luxembourg

Russia Fed.

Switzerland

Iceland

Armenia

Belgium

FYROM

Portugal

Iceland

Netherlands

Finland/ Spain

65G/50B
57%

62G/64B
63%

17G/19B
18%

29G/34B
32%

15G/20B
17%

23G/29B 26%

5G/16G 10%

EMC, electronic media communication; G, girls; B, boys

TV viewing for more than 2hours had an average prevalence
of 63% (62 for girls and 64 for boys); in the countries with higher
prevalence values it approached 80% of the adolescents (Armenia)
while the lowest attendance was in Switzerland (38% for girls and
45% for boys).
It is clear that Portuguese adolescents use TV and screen time
too many hours per day, being situated in a 17th place among HBSC
countries and within the HBSC average value, at the age of 15.11
However when compared with the USA data41 TV for more than 3
h/day was more prevalent in Portugal (56.2 versus 33.3%), while
the same range of computer use was quite similar in both countries

(31.6 versus 31.1%, respectively). The ensemble of high tech gadgets
available for juniors all over the world shows their impact upon sleep
reduction. The joint consequences of high tech and sleep reduction
have impact upon mental and somatic health in studies performed
worldwide.73,75–79 Our data do not show significant increase of SD with
TV viewing and computer use, but demonstrate highly significant
results for EMC (mobile phones), computer use on week days,
use of search engines, participations in social networks and use of
multimedia contents. In our view, these results and those of Bélanger
et al.,79 advice careful strategies in education and health campaigns.
In the HBSC study11 smoking at least once a week had an average
prevalence of 18%; but in some countries, such has Greenland it
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was practiced for more than 50% of the youngsters (Table 3). In
Portugal the prevalence was below average, around 10%, but its use
significantly higher in SD adolescents. In the USA-CDC report41
smoking is more prevalent (44.7%). According to the HBSC report
smoking campaigns and smoking bans are quite effective.80
Alcohol consumption increases with age and drunkenness episodes
are becoming frequent among European youngsters;11 having had 2 or
more episodes has a prevalence of 32% (29 for girls and 34 for boys).
Usually it occurs mostly in boys, but girl prevalence is increasing and
it is already higher in 10 countries, among which those with higher
drunkenness prevalence, namely Denmark, Wales, Greenland and
Scotland (Table 3). In the USA drunkenness prevalence is very low,
around 14%, in it is Portugal around 21% and in Canada around 34%.
Cannabis use varies tremendously among countries. It is highest in
Canada (33%) and lowest in FYROM (around 2.5%); the HBSC
average is 17%, higher in boys. According to the CDC report it is
39.9%.41 The perceived availability of Cannabis increases the rate of
use and that might explain the countries with low prevalence use.11
Prohibition oriented policies are usually inefficient,81 demonstrating a
different pattern of what is observed with tobacco.
In our study all the substance abuse behaviours were higher in SD
adolescents. In line with our results a USA study in 704 adolescents
proved the bidirectional associations between sleep and substance
use, namely: cigarette use and weekend sleep were bi-directionally
related, as were marijuana use and total sleep; alcohol use could
predict shorter weekend oversleep while marijuana use predicted
increased weekend sleep and weekend oversleep.82
Fights tend to decrease with age, for boys in all countries and for
girls in most countries;11 at the age of 15 they have a prevalence of
10%; the increased prevalence in boys is usually explained by the
higher testosterone levels, delayed maturation of executive functions
and involvement in other risk behaviours.83 They also vary markedly
among countries involving 54% of the boys in Armenia and only 7%
in Germany. In Portugal fight involvement had also a low prevalence:
it was experienced by 2% of the girls and 9% of the boys (Table 3).
Unexpectedly, our data obtained in a country commonly referred as
“quiet”, show that carrying a weapon to school and being involved in
fights had exactly the same percentages as those found in the USA by
the CDC;41 the correlation of fights and carrying a weapon and sleep
deprivation was also observed in this study, with increased odds for
boys.66 The prevalence of sexual activity, namely having intercourse
before 15years, also varied significantly across countries; the average
prevalence was 26% (23 for girls and 29% for boys); the gender gap
was not the same in all countries, since in 14 of them the prevalence
was higher in girls. This was the case of Greenland, country with the
highest prevalence 71% in girls and 46% in boys; in Slovakia, the
country with the lowest prevalence, it was 10/15%, respectively; in
Portugal it was 18/27% close to the average values. In our data early
sexual relations were more prevalent in SD adolescents.
Whenever taking these data as an all it becomes clear that
behaviours have complex relations with sleep deprivation, with
multidirectional interactions, both between SD and risk behaviours
and the sleep stealers use and among behaviours themselves. The
approach needed for a more comprehensive understanding of the
role of sleep in stabilizing and improving deleterious behaviours
in youngsters worldwide requires robust measures and complex
statistical models. The obtained data are relevant but preliminary and
much work is still required since knowledge of the brain mechanisms
involved in risk behaviours is lacking. Large scale education
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campaigns are required, but strategies must be adapted to the target
behaviour. Support and involvement of several agents, from family to
policy makers, are needed in order to improve worldwide health and
global quality of life in adolescents.
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